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SZLHfl^l- f-£] T%3-?)*i, ^^{Memory cell structure of metal programmable ROM 
capable of improving memory density and read speed and reducing power 
consumption} 

[5= i£ 3 ^^1 

E^ ##*V ^tgo] *fl^tK 

£ 1^: ^^ZL5fl^# ^ 2 ^ HIS ^# 

-£ 2^r ^2fl^ tifll- ^Eflnjt -f-S] 4 ^ «m ^112.^^ f2t M-Bf 
sell 51^014. 
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-& 1^£r ^£^11 xflS.il) ^ ^1 Z^2fl°lt 

* r i3. ^-(Mask Read Only Memory)^- ^>-§-^>7> ^JS.*!" 

S*ll ^Se^HT}. n>^a. <ye]l^-EL HSZLsfl^# -|-(Embeded 

diffusion-programmable ROM)^- ^l^S = 3.zii£|H-& #(Embeded 

metal-programmable ROMH 31^. SSnBfl^f f- cfl o] e^ 

*fl2^g-^ ^ ^TfloflAi ^S\3L, ^tiflrl^ 

M ^ufl^H. Bfll: H^ZLSfl^l: -§--4 7]2\ °jHfl^= wW(Via) 5. 

1- #Ji4 ^Ji^M ZL ^ o)o.^ ^\ 7 \ -f7>i4 cflef 25% tfl^l 35% 

-f 1 *)1#* ^#7) ^B^JEL tflTg- S^ZlEfl^l- -§-ofl 4^ *] 
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Time-to-Market«lH -ft-^t!: •g^S. ^lfCS^ «lo» ^snefl^-g- #<£| 
ol ^s)j7 014. 

:*U ^ ^fl2^S.e}-o](WLl,WL2), afll * ^2^] Eej-o] (BL1,BL2) , 7KKVirtual ) ^ 
^m^CVGND), *fll iflx] ^]4<?fla^ ^ ^ ^^(nll tfl^l nl4)l- ^Hlth}. 

^1 ifl*l ^ S^^lit|(nll tfl^l nl4)^ ^^--8: 7># 

(VGNDH1 ^ <a^^cf. HtF ^ll ^ *fl3<ffl:£i € S$*]^El(nll,nl3)^ 7))°] 
S°ll^r ^]l^^e^o](WLl)ol ^^SjJl, *)12 ^ ^l4<aai # ^x]^ (nl2,nl4) 
^ TflolEofl^ ^)2^^Bf<y(WL2)7l- ^^tj-. 

SL l£r ^l^BKlCWLlH 5}*fl ^ 7fl^ HlE^ol] c-flo]EK0,l)°l 

iS^^U, ^2^]£iel-<y(WL2H ^sfl ^d^S]^ ^ 7fl£] (0,0H 3^ 

M-^^cf. *))1^ = 5}-<?1(WL1H1 2]§fl -S^fe ^ 7fl<5] wlm^l iHlojEi 
(0,1)°1 ^^fl^r, 5L lofl 51*1^ w>sf ^-o-j H^^^(nll)^ 

€■ ^^-^ *Hl«l ^5}-<?l(BLlH Q^JL ^3-S S ^fl^^ E ^( nl3 )oj cfs- 

^]2^)^ef-<?l(WL2)o11 ^ 7fl<5] alM-i^l cflo] (0,0) 

°1 2*33 ^ofl^, i 1^1 w]-^- ^o] ^]2^i SSflx]>iEl(nl2)^ <^ 
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^lltilS^<?l(BLl)ofl ^4^ e^^^Ei(nl4)^ <£i£*- ^ 2 al 

SBl-oi(BL2)^l ^^^4. 

<16> £ 2# %^sr>^, ^Efl^ SSZLElH^- ^o) 4 ^-^ nflS.^^^ 

*fll ^ ^2^H.^^1(WL1 ) WL2), *fll ^ ^l2H]esfoi(BLl,BL2), *fll ^137>^- 
^^e^-o](VGNDl ^) VGND3) , *fll ^8^)£^ € S ^*1^b1 (n21 ^*1 n28) 

1- ^lW. 

<i?> ^fli ^ ^fl2€ S^xl^Ei(n21,n22)^ ^U^RV ^*1 el-°J(VGNDl)of| ^ 

^ *fl3 ^} AS-&3-^ ^ J=31*|^(n23 n26)^ <^£r ^27> 

# (VGND2H1 ^^t^. ^ *H8H M^^^BKn27,n28)Sl 

*ll37># ^*lel-<?}(VGND3Hl ^ <&^.&^. 

<18> 3^ ^)| 3> ^] 7 ^ E^^^EKn21 ) n23,n25,n27)^ ^HEo]]^ 

^H.efo](WLl)c>l "S^jI, ^12, af|4, ^]6, ^18€ (n22,n24,n26,n28) 

<19> i 2 ^ ^]l^I-E.5}ol(WLl)^ #^S)^ 47flS] alH^ofl tflolEKO.0,1,0) 

o] iS^jl, ^l2^] = 2l-<il(WL2)<Hl ^«fl ^Sj^fe 47fl^l tiie^<H] (1,0,1,1)0] 3. 

EK0, 0,1,0)0] iS^s} ^^<^1^, £ 2°fi £^1^ afsf ^ol n2 iJ2l. n 232} 4-E- ^ 
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*l]ltilEiq.oi(BLlH °!^^ZL n259] 4# fS^S]^ n 27^ 4# 

<20> *j)2^:E.eK](WL2H 2]«fl ^d«3£l^ 47fl^ tilS^ofl t-IMEKl.O.l.Dol 

€ ^-foflfe, £ 2°fl ^ol n 22,n26,n28^ 4t 

n24£] ^llwlS5l- < ?l(BLl)<Hl ^€4. 

<2i> z^c-fl ^#*1 ^efl^i Dfl^- srjS.zz.eJMl: alMSl-^-i- ^4KRr 

^ol olj7 tilmel-olol «^ ^3f)Al^^ol ^ 7}S _ o]g|l S-fr^ ^£7> 

<22> «v^oi oi^^^s^ 71 # a} 4^1^, ^sneflHl- 

^Utt ^21 ^ajJE© 7>*M ^£f 71 ZL 

4. 

<23> -AV7I 4^11- ^*>7] ^ ^- ^^^1 ojTgofl tc)-^. Dill- Hi^Eflnl 

# 1-21 ^lSEl^ ^^9J, wimel-o 1( A ] X & ^fl27pj- 3*1 5^1, -#7] 
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wlS-i* ^h]*>J1, #7l ^jitil # 7 j ^ 2 HlE^ol a 0 > 7 ] alEe]-oi^ O^o] 

<24> # 7 ] vVvgo) oj^ofl nf^ ufl^- ssneflHl- ^ °H-2-^lS ^S^b 3*1 

^Hl* C] ^1^4. -*7l >t M^l^E^ #7l ^ll7p 0 > ^^l^o], #7l 

*fl27># 3*1^*1, ^ ^-7] 3*1^^ *}i-Hl ^^S)7^M- # 

S.^5)JL #7l ^ S^Ul^rE^ TflojE^ # 7 ) ^ = e}-Ololl o^^Cf. 

<25> # 7 ] 71^3 4^11- ^$*M ^tb 4€- 

£ *H27># ^1 5^o] , ^eflolo] # 7 ] HlEH^-Olofl c^SjjT. Tflol^)- #7l ^1^ 
HB}°H <^^£]^ aflM E^XJ^ , ^ #71 UIHtSKH <g^ElJL Tfl 

olM7]- #7l 7fl2^ :=HK1 °fl "S^sq^r ^]2^ M^l^Bl* ^Wl<5Rr ^ 

<26> #71 Tfll^ E^^l^E^ iS^fe #71 7fll7># 3*1^*1, #7l ^)27>^ 

3*1^, ^ ^-71 efM-ofl aj^o.^ ^s^M- §s.4-^^cf 

. ^7) A}2^ S^l^^l iiL^JE #71 af|l7HJ- ^l^Kl, ^"71 7ll27l-# ^^1 
^ #7l 3*1^*!* *}i~H ^ej^^-S. <^^Sl7li4 ^^4. 

<27> #7l 7l#^ 47fl» ^#^>7l ^3 Hi <^^oi] nfS nflig- = 

SZLEfl^l- s.^ u)l2.el^ ^Stt, Till ^ 7ll2^^5l-ol, *m * 7ll2HlSel-oi ( ^ 
*l2*°J, *U, A2, % *H37># 3*leKl, ^ell<?lol #71 ^lHlEei-oiofl <£^s)jl 

7l)o}]=7} #71 Tfll^JELCKlojl 91^21^ Tfll^ j= ^flxl^Ei , ILt])°)o) s£ 7 ] 
ESl-o]^] ol^^jr 7llolE7> #7] >||2$) = °fl <3^£l^ 7fl2iB ^^1^, j= 
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>t , ^ £s|°Jo] Jjj- 7 ] 2)121*1 M^tH o^Sjjl 7flolH 7 l- Aj-y] 

<28> AV 7 ] ^! ^ ^]2^ E^fl^^E^l-^ i^fe *\)17}^ ^ *1 , #7] 

-f^t}. ^7} ^13 * ^114^ e^xI^e^s.^ ±SL^ %7] ^}27\% 

<29> ^3). ^. ,^o} ^ ^ Ol^ wV^o} ^ofl o^a| ^5]^ 

iflSfHSr ^fij W^^tV <^l*Rr ^ijL 

J=i£ ^« c^ofl 7l^fl^ tfl-g-^g; ^ W. 

^* -$MI*1 A *fl*m ^U*!- 

<3i> £ 3 ^1 E 5u ^ "lit ^SZL2flH# -§-^1 1 Q% *}E. ^1 

<32> E 3 E 5# ^"2:^, ^ofl am "IIS. el € ^2^, 

*ill ^ ^2^H.e(-oi(WLl ) WL2), al^^CBL), *fll ^ ^127}^- ^^]ef<?l 

(VGND1.VGND2), ^^]e(-^l(GND) , *fll ^ ^2S!Ei ^ S ^xl^Ei (n31,n32)l- ^ 
«1W. 
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<33> jftlQ E ^x]^Ei(n31)^ E^^o] HlE^.ol( BL )o]l o^^£]J7 7\]o}&7} afll 

<34> ^fli^ E^^^B](n31)^ ^SL^±± ^l^JELE^CWLlH ^s)JL 

^ 7 fl£| tilje4°fl S^^fe- 3H^°fl ttj-e^ ^17>^- ^l^CVGNDl), *fl27> 

St!: *fl2i3 S 31*1^(1132)^ *fl2^-E.e}-<?l(WL2)ofl £]*fl 

<£%& ¥ 7fl^l W)E^<H1 3.^S\±r ^H^H] A]\7\^ %A^\°A 

(VGND1) , A}27\% ^^H|-<y(VGND2), ^ ^^(GND)^ ^M^l #i*m<L£. 

<35> Tq-A]^-gfl aflug e ^^^EKn31)^ ^ll^^^^l(WLl)i)- ^117K> ^^1^ < ?1 
(VGNDl)°fl 5]*fl ^£l^r ^ *)U4) = hK1(WL1)4 A}27}^ %A^<& 

(VGND2)ofl 9]^ -S^fe tijE^oil o^sfl ^^cf. SEtb mi M^^]^(n32) 
fe- ^]2^^sf^l(WL2)4- »ll7|-# ^l^CVGNDlH ^ -S^fe ^ ^12 

^ = e^ol(WL2)3l- ^27>^ 3*l2K!(VGND2Hl ^1*fl ^s]^ wlH-gHl <^ ^ 

<36> £ 3^ ^- ^ofl 4^ l ^ «1M Dfla^^ *fli^;E.EK!(WLiH 

(WL2)°fl ^l^tb ¥ 7fl^ tilSlSofl (0.0W S^Sl ^ o.^- uJ-Ef^ 
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<37> 5. 3-i- %^3rf^, ^l£l = (WLlH £]*fl ¥ 7^ h]e 

1H1 cflolBl (0,1)^1 ^|l>g E$*l^£Kn31)^ ^117H> 

^BKlCVGNDlH Stb ^l2^^5} < y(WL2)<^l ^«fl ^£lJl 

7fl^ HlE^o]) c]]o1eK0,0)^ ^0.0^ E^xl^Ei(n32)^ 

^ ^e^CGNDHl ^^t}. 
<38> o] ^^.^ ^M.^, 2,7]*]) alSHl-^KBL)^ *fll ^ ^27H> ^e)- 

< y(VGNDl,VGND2)^r S.^ feB^H^V ^1^. 5}-o](GND)-g- fe-Bl'S-f' 

<39> ^l^H.Hl-^CWLl)^ fcBV*M , 7V ^17HV ^^l 5 ]-^ (VGND1)°1 fee)'§> 

^z)>3_°-< 7 } *flll3 E^xl^Ei(n31)7> *i£rSH 

<?1(BL)A^&| ^117K> ^^lefo](VGNDl)AS ^7} %^Qt±. o}6\] 

nj-sj- *)U€ M^xl^El(n31)* #«fl w]M5l-<?l(BL)ol feel'^H'S^ feE)'^ 1 
5. c)^^x]£lj7 ylEE|-o)(BL)^ feel'S^-'^oi ^igj^-g. -i-sfl ^ 
^l^^El-^KWLl)^- *H17># ^l^CVGNDlHl ^^lfe tilS^ 3.^^ 

<40> ^ll^ = e}ol(WLl)^»l fee^V°l'7l- 3^- *l|27Hh ^ej-^lCVGND^H ^el's> 

fl'S.-^ ^Z}'3,^-'7} Tj^ofli^ E^^ iE i(n31)7> H^Sl^-E 

^117H> ^^e^o](VGNDl)-Bf tilEE|.oi( BL )^. ^e]^>o]- 4>Eflo]cf. ic}-eM a] 
I=eK](BL)£] fesl^j-ol^o] ^visl^l- #sfl ^-#^4. ^ 7lli^5Le}o](WLl)^- 
^127H> ^^efo](VGND2)<Hl 3l*fl ^EHsl^r alS^l 3H£i(l)7> 
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<4i> *l|2$| = eK!(WL2H fe44°M S)JL z\}17}^ 344SI(VGND1)4 £r44 

°V fcBl'S.-f'7l- 5\±t *)l2iS S*ffl4^4(n32)7l- 4£r£l4 wjEe}. 

°l(BL)°-.§.-¥-4 3*leJ-oi(GND)£.3. 4^*>4 ^7} <§^44. °H1 44 *H2>S 
H 314^4 (n32)* 4S4*1(BL)4 ^444^--^ fcBl'S-f'S. t^44 
4^4*1 (BL)4 ^4S-f*&o| ^^5)5.1- ^-Sfl -^#44. ^ ^I2^ = 4<y 
(WL2)4 ^ 4 4 < ?1 (VGNDi) °fl 4«fl -id^*)^ nls<fi«1| ia^4 ^44(0)4 

^-#44. 

<42> *fl24^-44(WL2)4 fc444'7V 5)31 7))27}^ ^44o](VGND2)c»l ^44 

4'3.Jf4 ^^•s.-^-vl- 4tt ^112^ E^xl^El(n32)7> 4^44 «1S.4 

°l(BL)AS-^-Ei 344$l(GND)°.s. 4^4-4 3^7} ^44. °H1 44 *fl2€ 
H«4^4(n32)-fr -f-Sfl 4S4SI(BL)4 ^444*^-4 ^'S.-f'S 4^44 
4ji h1h4 , ?1(bl)4 fcBl's-f' #4 -g-tsfl -=-#44. ^ *il24^44 

(WL2)4 A27\<# ^444(VGND2H1 ^gfl 4e^o)| ^4 3H4(0)7> 

^-#44. 

<43> £. 4^r £ 4€- l ^ 4 s ^ls-sl^ ^sofl4 *)U4^44(WLiHl 

#f»£)j7 ol^tt ^ 7fl4 HlE^ofl C-flo]E) (0,0)4 -s^^ ^24^4^1 

(WL2H1 4«fl ^sqji Si 3$ ^ 7114 4s-i<*fl (0,0)4 ^-f # 44^ 

4. 

<44> c 4 s. %^f>}# t ^1^1 = 4*21(^1)^1 ^sll ^d^s]Ji <y^*}- ^ 7fl4 «ls 
^efl cflo!4(o,0)ol ia^4 ^^Mlfe *fli-€ S^4^4(n31)4 i^^^r ^44 
4(GND)°fl ^44. SEtF *fl24 (WL2H1 4«fl #«!4:n. 4^1 ?F -r- 7114 4 
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E^ofl eflol (0,0)^1 ^Mfe S^^l^BKn32)^ iiir ^^1 

<45> £ 5-b tcf-E 1 ^ tijE T!)12.^^ ^o]H ^ll^^sf^CWLD^l 

(WL2)^1 ^ ^ 7fl^ alE^ofl (1,1)0] ^o.^ u}^^ 

<46> £ 5# ^S^S, ^l^sJ-SKWLlH ^*fl 91^% ~ 7flsl tile 

€°fl HHeH1,1)°1 S^jsl ^^Mm *fll€ S^fi^liEKn31)^ ^$L+~ 

iE*}: *H2^5LiiKl(WL2)°fl ^ ^ejjsIjl <?]^^ 7fl^ ylS^ofl cflo] 
Bi(l,l)ol s^^l ^ofl^r ^2^3 E^x]^E^(n32)2l 

<47> o]nfl ^S-f^ ^113 e ^^)^E-|(n31)^ i^-^Sf *fl2€ S$ 

^l^EKn32)5] ^i^r #3]u|-7> 5)^ <r 

°le-itb ^^-1: u o v *]*}7l ^JHtt *)Ui2 S^^^(n31)^ i^sf 
^l^EKn32)2] i^A 7 ). wlEe].o](BL)ol] <g^^ ^ o|cf. 

<48> £ 4<^1 JEAl^ ^-f^l -g^-nf £ 5<>11 £^1=1 ^^-^ £ 3°fl 3E>M^l 

<49> E 6 ^| £ 8f S i^r^] o)-^. v\]Tg ^^ZLEfl^l; ^-^ 2 ^ HIE nfl 

<50> £ 6 tfl^ £ 8* % V 2:5->^, 2 nflS^ ^2:^, 

*fll ^ ^I2^^e|- 0 J(WL1,WL2) ) *)ll ^ m^]^9l(BLl,BL2) , afll *fl37p£ 
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^*1^(VGND1,VGND2,VGND3), 3*1«K1(GND), *l]l *fl4<ffl-2-^ >g S^*]^ 
EKn61 ifl^l n64)# ^lW. 

<51> E^^^ E ^(n61)^ =eflo]o] ^llH]EE).o]( BL1 )oll c^^^jl 7\]o}^7\ 

AW] J=5K](WLlH <£^.$\v), m^i J= €^&|(n62)^ JELBflSH ^ihIheJ-o] 
(BL1H1 g^ji 7JMe 7 > a||2fl:E.BKI(WL2W £^4. *)]3i3 M^*]^ 
(n63)^ J=e)]<?]°l ^)2«lS^(BL2)^ ^^^^L 7)}°)^7} s. ef °1(WL1W <S 
^sH, E^^^ E ^(n64)^ ^efl-yo] xj|2al eefo] (BL2H1 ^^jl tIHe 

7> ^]2^) = eV<y(WL2)ofl ^^^cf. 
<52> e ^x]^EKn61)^ ^l^^CWLlHl sl«fl ^l^sjjl <?1^ 

¥ 7flsl tile^^i s^s]^ 4^ ^117}^- ^*leK}(VGNDl), a||27> 

A o v ^*15K1(VGND2), ^ ^^l5|<y(GND)^ <^ ^i^^^ ^^M- # 

^.-f^^^-. *)l21fl SSfl^l^Bl(n62)^ 4^^-^- *fl2^ = £)-ol(WL2H ^ «fi 
-2 <?1^ ¥ 7flS] HjE^ofl s^s)^ cflo]El611 ttj-eH afll7H$- *^l£Kl 
(VGND1) , ^127H> ^^]5^o](VGND2), ^ ^^(GND)^ o.^ 

<53> ^]3^ E^^^El(n63)^ ^o.^ S.e)-^1 (WLlH ^«fl 

S Cf^- <?1^^ 7flS] WlE^ofl cflo]E^l nJ-SH ^)l27p 0 l- ^^Ej-o] 

(VGND2), *\}37}^ ^l^CVGNDS), ^ ^] (GND)# <H^ ^ofl AjEflxi o,^ 
^^SjTiq- #S^-^^cf. *fl4lS S^flxl^Ei(n64)^ ^l2^]^e}-^l(WL2) 

°fl ^*fl HI <£l^ ¥ 7fl<^ tilJE^ofl CflolE]^ UfEfA^ 
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A}27}^ 3*|eK!(VGND2), 3*l3Kl(VGND3) f % 3*1 2**1 (GND)^ 

<54> cfAl^-sfl *fli^ e ^^i^Ei(n61)fe ^fll^ = Bl-ol(WLl)sf *\)\7\% 3*1^ 

(VGNDlH ^^l^r WISH ^ ^]l^ = 5l-<?l(WLl)34 *ll27p£ ^^5}^ 

(VGND2H1 ^DHl ^^tf. ^]2^ e ^^^Ei(n62)^r ^2 

^) = B}<e](WL2)^ ^1 17H> ^^le}o](VGNDl)^l s]«fl ^^l^ ^ ^2^^.^ 

^(^2)^ ^27H> ^*l5}-o}(VGND2H ^5)^ WlJ=lHl 2l*fl -^-fHM. 

<55> e ^^ iE ^(n63)^ ^l^l^^'aCWLl)^ ^27H> ^^el-^KVGNDl)^] 

£]sfl ^S)^ als^j * ^l^^e^«l(WLl)3}- ^137H> ^^ef-<?l(VGND3)<Hl ^«fl 

(WL2)4 ^27>>a- ^x]e}o](VGND2)ofl ^d^^fe ^ A]2^^ Q A (WL2) 

4 ^137H> 3*l5}°l(VGND3Hl slsfl ^s)^r alS^o!] °^fl ^--R-^cf. 
<56> £ 6-^ ^- ^r^^l n}-E- 2 w]e afls^^l ^oflA] ^i^^5fo](WLl)^l 

JI tl^t}- 47fl^ H]E^o]l Dflo]Ei(0,0, 1,0)01 3^5] Jl ^l2^ = eho] 
(WL2H ^ ^^£1J1 ^l^tb 47fl^l tilS^l (1,0,1, D°l 3-^^ M-Hl- 

< 57 > £ 6 # , ^l^^et-^CWLD^l 47^ tijS^ 

^1 3H^(0, 0,1, 0W 3.^^ ^-fofl^r *M e ^xl^Ei(n61)S] ^^.^^ ^*1 
2}<?](GNDH1 ^^s] Jl *fl3i£ E^^l^Ei(n63)^l ii^fe ^37}^ 
(VGND3H] ^^^cf. 5E*V ^l2^ = ^^I(WL2)ofl ^*fl -ti^slJl <?13*]; 47^ w]e 
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(1,0,1,1)01 3.^^ ^-f^ *fl2i& ^^^l^Ei(n62)^ ±SL^±r A}27\^ 
^ *1 2^x1 (VGND2)°H ^^s)Jl ^4^ M^^liEKn64)^1 
<58> ojnfl #5.^-^=1 ^]4^ S ^xl^Ei(n64)£} il^ 0 -) <&31i47> £H 

-R- 1 ^ *r $m. 4^ o)^ ^-g- « 0 >xl^7l ^sflA^ M^flxl^ 
Ei(n64)^ ^^.^ ^l2ylMef<?](BL2)on <^^^ 
<59> E 7tt ^«*fl *m 2 ^ WIS Dilas)^ ^£ofl.*l ^ej-o] (WLlH 

^^JL ^l^tF 47fl<2} HlE^c^l C-flolEKO, 0,0,0)0] 57^£]ZL ^]2^ = Sf°J 
(WL2H1 2}*fl ^l^^Jl ol^tb 47fl^ (0,0,0,0)ol 3.*$$. M-e}- 

< 60 > £ 7^- f^s}^ , ^l^^-^oKWLD^l £)*fl ^i^slJl 47fl^ 

°fl cflolE^ (0,0,0,0)ol ^oflfe *fllifl H^^^EKn61)sl ^x] 

El-oKGND)^ ^113^ M^^l^El(n63)2l iii£ ^^(GNDHl 

SEt!" ^2^ = El-ol(WL2)ofl 2l*fl o}^ 47 ^ tilE^ofl (0,0,0,0) 

ol 3*3 € ^-fofl^ *H2-I M^l^Ei(n62)2l ^.2.^ ^*1 (GND HI <£^5L) 
JL ^14€ S€^l^El(n64)5l ^^El-ol(GND)o11 o^s}^ 

<61> JE 8^r t^l 2 ^ tilS ojl£5l# ^2:°^ ^ll4-l^.Sl-Oj(WLl)<^l 

Si*]} AllflSlJl 9J^fV 4711^1 tilE^ofl t-)HEi(l,l ( i,l)ol 3.^S\JL *\}2$\^}°1 
(WL2H1 ^ISfl ^d^l JL 01^^-471]^ HlE^oll (1,1,1,1)01 ^-ff Uj-El- 

H£cl-. 
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<62> £ 8* ^S^HS, 3fllflS.^(WLl)o1| ^£]JL tl^ 47fl6) 

<H1 cllo]EKl,l,l,l) 0 l e^^)^EKn61)^ ±SL^Q t]}3€ 

S.^^^EKn63)^ i^-^^r S.^f- 5E^ *1]2^:ELe)-<?](WL2Hl ^*fl 

-id^^L °J^tb 47fl^ u]e^ch) (1,1,1,1)0] ^-f^lfe *fl2^ E^^j^El 

(n62)^ *fi4il M ^j^|^Ei(n64)^ ih^.^7> S.^ #5-^^. 

<63> o]^) §^tgE} ^]i ifl^l *U418 E^^l^B](n61 n64)^ 

°J:^m7V s]o] ^-g-o] o.« s v S ^ 4^ o]Bitl: ^-g~§: ^1*>7) 
*fll ^ ^2^ e ^1^(1161,1162)2] ±SL£z&-& *flialMe]-°l(BLlH <S 
^ ^rS. 9lJL z\}3 ^ *fl4€ S^l^Ei(n63,n64)£] ^2*1 H 5} o} 

(BL2H <^^€ tH 

<64> E 6 ^| E 8^1 5*]^ ^-f #^1 £ 3^1 EA]sl ^^t!: € 

E)6)l o]3fl Ol^^^-n^ O^H^ ^Ufl $ <%^&t±. 

S>u|.o] ^ E ^x]^E^7> ^ELfi^o)) o]*fl ^Efl£]- oj^fV ^ 7 fl2] 

^5L# -fM^ ^ S}^, Stt «lEE]-o]o] j=L^ 5HsflA]^^7V 

aflfe 1 ^ a]E ^2.5]^ ^£2} 2 §^ ti]E <|^| ^^?Voj 
4 ^ <>l A J-£) oflJEElia ^1E 7Fg^}t}. SEtV ^7lA-] s.^^. -g-o]s-o] A}-g-£] 
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^ ^§-*> ^Hl?f 7>^>cf^ ^* ojsfl^ ^oicf. nJ-eH, ^3 ^ 
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[^T 1 * 1] 

all^J ; 

#71 ^lialE^JiJ- #7] ^|2wlS>j|oi 4>7l «lse]-^l<fl U^l 
2] 

[^t 1 * 3] 

*1l2*J-°fl &<>H, ^71 M^l^^l #7l ^fll7>^- ^^le^-oi, # 
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4] 

XI 1 33 Xl2^ = eKl; 

xl l ^ X127H- ^l^sl; 
XU€ S^*}^; ^ 

X]2H M^flx]^!- ^til^ ^ nfla^-i 

5] 

XH%H] 5a<X A 1, ^"71 XI 1# S^liEi^ ±SL^~ <$7] X)17H> ^e}-<?l 

, %7) X127H 1 " ^^5]- < ?l, ^ #71 *H5+°1^ <X^ AlBH^ ^^Ti 

[^^J- 6] 

X]4%H1 51^^, #7l X12€ E^^^Ei^ ^-7] ^17l-# 

3*1 SKI, A o V 7l Xl27K> 3*1 2**1, ^ #71 ^xle}^^ *}i-Hl 

7] 

X]4^1 £M*1, #7l XI 1H M$*1^E^ # 7 ] X]l^H.ef<a^- Aj-7] ^ l7 |. 

# ^^e)-<ac11 °}*fl ^ej^i- X]lti]M^ ^ #71 Xll^e^^ $7) Xl27pJ- ^ 
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[3^* 8] 

*04lM| 5a<>H, #71 ^12^ E^^j^E^ 41-71 ^2^^e)-o]a!f #71 *)117> 

# ^*1&F°H o^Bfl ^^fe ^13H1^€ ^ #71 ^2^ = 5^<y3f #7l ^27H> ^ 

^1 ^ ^2^^B}^1; 
1 1 n ^ ^I2wma|-<y; 

1, ^2, ^ *I137}# 3*1*9-*!; 

S-BflSH #71 afll^l^SH MS)^ XMJ=7> #7l = 
#71 *fll«lE2j.oloj| <£%S\5L ?\}°}?=7} #7l *H2$Ji= 

*fl2i3 M^^liEi; 

^efloio] #71 ^l2wlMsl-<aofl <^^s]ji 7flolH 7 > #7l *Hl^eKHl <^^t 
3^ *fl3€ S^l^E-1; ^ 

^efl^o] #7l *||2«lHel-°l°fl Jl A]o]^7} #71 ^12^ = ^^ 
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[^T^ 11] 
12] 

^l^KHl *)^& ^ ^71 *)U£|H.&Kl3]- # 7 1 ^27H> 

[^^J- 13] 

-tf ^7]^o}o]) *}*=-^. ^ #7l ^1)2^ 31- #7] *fl27HV 3*1 
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14] 

[^^J- 15] 

*)19^1 &<>H, ^144 S^^l^E^ >a-7l ^)2^\^91^ <#7) 427} 

3- 
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